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DEC3.ARATION OF BENNY W> H, LAI UNDER 37 C,F.R> S1.131 



I, Benny W. H. Lai, state the following: 

1 . I am the inventor of the subj ect matter disclosed, and claimed, in the above-referenced 
patent application. 

2. The invention of the above-referenced patent appHcation was conceived at least as early 
as August 16, 2001, as evidenced by the Agilent Technologies Invention Disclosure 
Form, assigned PDNO No. 10004400, a true and accurate copy of which is attached 
hereto as Exhibit A (date redacted). From at least as early as August 16, 2001, 1 
diligently pursued the preparation of a U.S. Utility Patent application. Prior to August 16, 
2001, the invention disclosure was submitted in accordance with Agilent Technologies' 
corporate procedures. During the time from prior to August 16, 2001, to February 6, 
2002, 1 continued to develop the invention as permitted given my usual workload, which 
included assisting in the preparation of many U.S. patent applications. I diligently 
assisted in the preparation of the above-identified U.S. patent application, the filing of 
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SMira FROHWEIN TEMPEL 
GREENLEE BLAHA LLC 
CUSTOMER NO. 35856 



Sir: 
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wMchconstimtesaconstmctivei«3uction to practice Of the subject matter d^^^ 
claimed, in the above-referenced patent application. 

3. Theinventionwastmiltandtested,asevidencedonpageloffl,eAgUentTecimoto^^ 
InventionDisc!osiireFonn,PDNONo. 10004400 (date redacted) prior to August 16, 
2001 . The construction and testing of the inventian constitutes an actual reduction to 
practice of the invention prior to August 16, 2001. 

4. Based on the description of the system and method for testing of embedded SERDES as 
detailed in the Agilent Technologies Invention Disclosure Form, PDNO No. 10004400, a 

personhavingordinaiyskillintheartwouldbepossessedofsufficientinfoimationto ' 
practice the invention at least as early as August 16. 2001, and would considerihe 
invention to be actually reduced to practice prior to Angnst 16, 2001 and constructively 
reduced to practice no later than February 6, 2002. 

I HEREBY DECLARE that aU statements made herein of my own knowledge are true^ 
and that all statements made on infonnation and behef are believed to be true, and that these 
statements are made with the knowledge that willful false statements and tbe like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that any such willful false statements may jeopardize the validity of the abov^ 
referenced patent application, or any patent issued thereon. /? 



Baur/w: H.Lai \ 



Date 
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■i,: - Agilent Technologies ^>^«Air jft 

^ INVENTION DISCLOSURE ^ page one of V7o 

PDNO^^ggf^^y^^OATERCVD. ^ _ ATTORNET C7?^r /CAT) 



/ns^c&ons; 77ie infcnnaton contained m Sas docmenl a COUPAHY CONfWmnAL and may not b» disclosed to offa/s mlhout prior 
auUnnzatm. Submit Oiis discAtsure to the Ajiten/ Tedmohspes Department as soon as possiHe. No pater)l pro(edion is possibte urtJ 3 
patent appScalion is mOnrized, prepared. andsubrniltBd to the Gwerrmert - w->«a!»i»vr^4»4 
Descriptive Titia or Invention: " ''"fl5Ea\ylaigii>— 



Name Of Project: . — -~ ^ ^ml^rA^H^ , 

Cam C^-^-V^cc\- a;ewc><traAi6A •w-Ci5>g6 uyyfa^ 



Product Name or Number 



Was a descdption of the invenUon published, or are you planning to pubFeh? « so. Ihe dale(s) ami pobncation(s): 

Was a producl including the invention announced, offered tor sate. sold, or e such activity proposed? tf so. the date(s) and !ocatton(s): 
V\o 

Was the invention disclosed to anyone outside of AGILENT TECHNOLOGIES, or wll such disciosure occur? If so, the dale(5) and nane(s): 
Jfany of the stXM s/ft/aftws wB occur wflWn 3 months, caJtyourtP attorney or tteleqa/Dflipatwenf now t^-3QSt or 40^^S3-30S1. 



Was the invention described in a lab book or other recofd? If so. please Identify (lab book ft eta) 
Was the invention bult or tested? if so.thedate: 



Was this invention made tinder a government oontract? If so. tKe agency and contract nun^ien 



Description of Invention; PIgbsq praserve all records of the hr/enHon and attach add^^ £actt additional paqashoiM 

t}0 signod and datod by the uw9tttor(6) and mfnesf fo5{; 

A. Priorsolulions and their disadvantages (if avaflable. attach co|»es^^^ 

B. Problems solved by the Invention. 

C. Advantages of the invention over vi^at has been done before. 

D. Description of the construction and operation of the invention (incftide appropriate schematic, bteck, & timing diagrams: draviings; samples; 
graphs: flowcharts; computer listings; test results; etc.) 



Signature of lnventor(5): Pursuant to my (our) employment agreement. I (we) submit this disclosure on this dale: ( ). 
EiUJloyeefto. Name J ^S^mell . iSSTHSSo^ aiSr&L&Narra 



EoiployeeNa Name Sign^bire Tekiet Malstop En%SUbKa(m 



Employee Na Name Signalure T^et MaUstop Entity A Ub Name 



EfflptoyeeNo. Name Sgnature Tehel MaHstop Chtay&tjbNamft 
ffl ™o fftaff fourkwOorx indudo Mieonalinto nmtkxi on anoUmcowofthis ftm antf allad^ to iftte dbcumwO 



PomiXI I0F.DOC Rev. m6fl9 
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Date of Signature 
/ / 


Invenlor & Home Address Infomiation: ^tnm Stan tourkmmofs. mauda 


: 


D^di signature 

^ — f — 


Inventor's Fuir Name ' — - 










Slate 






Oo you have a Residenliat P.O. AcMress? P.O. BOX ' 


state 






Giiaeled as (nkkname, rndOe i)am$^ etcj 








1 Itvenloi^FoflName ' — 


Street ' ■ ^ 


> 

Do>ouha»»aResidenBalP.aAjdress7 P.aBOX ' — aiy^ 


State 
State . 




2lp 


Greeted as (nickname, am$ neme, etc) " 0,^^^^ 


friveniw'sFutlNarne " " 


Street ' ■ • : 




Stale 






Oo>aihawaRi!saent|alp.QAtWfe»?RO.BQ^ Cfty 


State 




ap 


Greeted as (nkJoftsme, /mfttfo/iamo, etc) 


Ofieenship 






Inveolar^futNsme ~ — ■ — - — . ----- 


Street ~ , 


utf 


Stale 




ap 


Oo you have a ResitfentU PXX MAt^ P.O. BOX 


State 






Greeted as pUckneme, mktdienanie, etc) 


Qtilertthip 
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Method for Dyn. .ic Testing of Embedded Sez^es 
Benny Lai 



hiaher On*- ? integration of components higher and 

techniques and processes improved thes*» ^ circuits 

10 bits at it-:°^^^^ii f \ \ ^ stream and recovers the original 

wher2°J Ss^^s:i^^h V^'^ SerDes functional blocks is the switch fabric, 

discrete SerDia hiJliL -J , integration not only removes the 

Testing ^imitations of Embedded SerDes 

t^sg:?ttS%^L~fH^^ 

o?°hh=*5.iS '""^ ">=ajurements of the parallel data at the Tx and Ibc 

fyst^: !r?K B?t?KJsj'^ft^'?L^i?''<iii?f ^ 

?hrr^J?e^S"p^^ -~ |a^^--anI'-iln?JSSj^^ 

S SoSjJiS-'tSi^I :^rL?aS^;- 5|-fSe%!j%™?e™- 

fn^thfLiS^lopic^SJi" ""^^'^ interface between the =r±.edded SerDes 

I; o r, now internal to the IC, the traditional 

iiiecnoas or serDes testxno 
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multiple embedded SerDes w.-hin an IC needs to' be devr ,ped. ^'^ 

does not insure that it- w^^^ K *"^ ^ ^""^^^^ enO^edded SerDes channel 
turned on ?Se tett nLd^ Jo k P^Pf^^^ working with multiple channels 
simultaneously ^ performed with all SerDes running 

The reqirements for this test system are: 

1. control the Tx parallel data and modes at each SerDes-. 

2. measure the parallel data and status at each Rx of the SerDes, 

3. perform functional tests at the specified speed for each SerDes. 

test 

Invention Description 

^SterLptf^he^Lfl^'el^d^trSLrfn ^^^^ ^^ock 

the functions of Sop-bac? Stat?? Perform 
with a PRBS aenera^o? ' ^^^^^^ testing, and dynamic data testing 

This block is assigned ^n lddresi' ^T^^? ^ dedicated FTC block. 

embodiinenc, this is t?»nslaS^ '"^ outside world; in this 

throutrh a ierlil iS.^ I?^ b "^^^^ interface, allowing access 

acISIed bJ SSi SHe ILS.S'""'' Computer. The test bus =I„ also be 

wiT V3L rs F^^^^ . 

f:^h aTSSr-— cSS ;S!|S!^t'>- I— eSi«-ts 



To gain full functional test at speed (requirement «3) a 5-7 1 dbrc 

?Se%%'-j SquScrjrt?S!?jsLsr^^" 

7 flip-flops and ;ne Xo? aiti^« L^''"^^^*'f^ ^^^^^^ ^^^e with 

a 10-bit pattlJn ?S b^ Ld in^^ S"" ^^^""f ^' ^^^^^ ^« require 

output of^heTfJ?p-fioS piSs aenLlfor^'^^J^i input one could t2ke the 
ThiS method of a lo'^bit LrJ??.r;"?!J°ri.^^ilf!::'l^'5^P^^== ^ " • 
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intensive as the 7 flip-fi^^s, as well as the demux, • z running at the 
very. fast serial rate. , 

A more direct method of generating the equivalent 10 bits is shown in 
uu^^^' ^° ^^^^ ^""^ generated at the parallel rate, such 

that when the 10 bits are serialized, the resulting data stream is the 
required 2 7-1 pattern. The state equations for this circuit is shown 
in taxDle 1 . 

one method of PRBS error detection is to directly compare the received bits 
1° !?u ^^""^"'^tted bits. However, since the test may include an unknown 
length of cable, the delay of the pattern cannot be determined. This 
direct comparison is thus impractical. 

To overcome this, the receiver has an independent 10-bit PRBS generator 

Identical to that of the transmitter, since the bit sequence is derived 

from know states, the received parallel data is simply seeded onto 

5u D^^ing the seeding process, it is assumed that 

the 10 bit loaded are error-free. This is valid since one error in 

10 consecutive bit is extremely low when the BER is below one in one billion 

^^^^^^ ^^^^ counted and stored in a local register within the 
FTI. This value can then be polled from the PC through the IOC. 

Our embodiment of the integrated BER tester also include common patterns 
such as a toggling pattern of 1010101010 and 1100110011 and their compliments 
These toggling patterns can expose weaknesses of the SerDes due to the 
xnduced power supply variations. 

Advantages of Present Invention 

With this testing system, all embedded SerDes blocks can be addressed, 
controlled, and monitored independently. For example, for a VLSI chip 
with multiple embedded SerDes, each be controlled for the desired mode, 
such as loop-back, power-down etc. The normal functions of BIST using 

data to test each SerDes can pinpoint processing defects. In 
addition, since each SerDes has its own built-in PRBS pattern generator 
and error detector, the entire chip can be exercised at it nominal 
operating bit rate. This system allows all the SerDes to be operatina 
simultaneously while each SerDes' s BER is monitored. 

Another advantage of this self -seeding error detection method is the 
^^^Zt^r, synchronize to an external PRBS pattern unrelated to the Tx 
of the SerDes For example, this PRBS pattern can be generated with 
an external BERT or other chips with embedded SerDes. 

Preferred Embodiment and Proposed Claims 

The following is a list of the contributions of this patent which needs 
legally^^ ^" ^^^^^ claims. The order below may not be optimal 

1. System of Embedded SerDes testing consisting of: 

a. a Functional Test Interface (PTI) which is inserted between the 
parallel signals between the SerDes and the logic core 

b. a Functional Test Controller (FTC) which interprets the commands 
on the shared test bus, and sets the modes of the SerDes and FTI 
Each FTC is assigned an address. 
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a, 



c, a Input/Output Con*-^oller (inr) t^K,-^u • ^ Wjr 
.he external such'ai'Shtl^^tf '>->° " 

2. The FTI consists of 

d. a test .Ode where the dynamic pattern is a 2'7-l prbs pattern. 

stored, and caS bJ'StS^ve SthTSSjilflfSSlSe 
3. The PTI pattern «t Include, a 2^7-1 prbs generator consists of 
a. state equations and schematic described in figures 3ab. 
.4. The PTI error detection includes a p«bs receiver consisting of 

l«De?s S'JSafreroulS?!*^"* '° ''^'''^ ""^ ^^"^^ "i-^" 

l-lL^d':i?STS%^|el"&^^eStl?T'"^^ ~= 
c. a counter to store the bit discrepancies. 

5, The IOC consists of 

a, means to interface hr> i-k** 4-1^ 

serial protocol? external bus such as RS232 

6. The BIST (built-in self test) e^a^<. m»«K- 

test; state machine consisting of : 

a. access and control to the test bus 

b. states for functional and parametric testing 
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1^ 




-tt^itfQ, 1. Access ^ Tes>tt^j €mM4«^ ^rtXtb ovoz. 
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